Revisiting the Exercise Imagery and Exercise Dependence Relationship 1 2
Over recent years compelling evidence has supported the psychological and 3 physical benefits of engaging in regular exercise (Warburton, Nicol, & Bredin, 2006) . 4
While many exercisers have a strong commitment to habitual exercise and engage in 5 appropriate levels of exercise behavior, in more extreme cases exercise can become 6 compulsive and exercisers feel compelled to continue despite physical injuries or Blanchard, and Munroe (2001) found that two types of imagery, namely technique (e.g., " 16 I imagine form and body position") and energy (e.g., "To get me energized, I imagine 17 exercising") positively predicted a total score of exercise dependence. These findings 18
were partially replicated and extended by Hausenblas and Symons-Downs (2002b) who 19 found that energy imagery predicted exercise dependence in both men and women, and 20 appearance imagery (e.g.," I Imagine a leaner me from exercising") predicted exercise 21 dependence in women only. Additionally, in a third study, energy imagery was the 22 strongest predictor of weightlifting dependence followed by appearance and technique 1
imagery (Munroe-Chandler & Gammage, 2004). 2
Hausenblas and Symons-Downs (2002b) emphasized the importance of assessing 3 exercise dependence as a multidimensional construct consisting of seven dimensions or 4 factors encompassing the seven symptoms of exercise dependence. This 5 multidimensional approach is necessary to fully understand how cognitions and behaviors 6 might be differentially related to various components of exercise dependence. Thus, the 7 findings of the aforementioned imagery studies were limited as they only considered 8 exercise dependence as a single factor. More specifically, although Hausenblas and 9
Symons-Downs (2002b) measured exercise dependence using the seven factor scale the 10 statistical approach expressed exercise dependence as a single factor. As such, how 11 exercise imagery influences the seven aspects of exercise dependence outlined earlier is 12 unknown. Additionally, given recent developments in the measurement of exercise 13 imagery, researchers have argued that five functions of exercise imagery should be 14 considered as opposed to the three functions of technique, appearance and energy 15 imagery that have typified much of the extant exercise imagery research (Giacobbi, 16
Tuccitto, Buman, & Munroe-Chandler, 2010). These five functions include images about 17 one's exercise routine (i.e., routine imagery), form and body position (i.e., technique 18 imagery), physical appearance and health (i.e., appearance/health imagery), successfully 19 completing a workout (i.e., self-efficacy imagery), and images about feeling relaxed and 20 reducing stress (i.e., exercise feelings imagery). Research has indicated that these five 21 functions of exercise imagery are differentially related to exercise behavior (Giacobbi et 22
al., 2010). 23
Therefore, the purpose of the current study was to revisit the relationships between 1 exercise dependence and exercise imagery employing more comprehensive measures to 2 assess both these constructs than have been previously employed. Given that exercise 3 imagery and dependence have motivational components, we expected that the 4 motivational types of exercise imagery (appearance/health imagery, feelings imagery and 5 self-efficacy imagery) would predict exercise dependence symptoms. Additionally, given 6 the lack of previous empirical evidence into the relationships between the motivational 7 imagery variables and the seven exercise dependence symptoms examined in this study, 8
we included pathways in our SEM model to each exercise dependence symptom. With 9 respect to the cognitive functions of imagery (routines imagery and technique imagery), 10
we included pathways from each of these to the symptoms of intention and time effects in 11 the model. We included these pathways in order to examine the influence of specific 12 exercise imagery components, such as the influence of exercise technique imagery on the 13 time one intends to exercise and the actual time that exercise lasts. Imagining specific 14 components of a workout and exercise technique may influence the how long one intends 15 to exercise and the time the exercise bout takes. 16
Methods 17

Participants 18
Participants were 339 male (n = 99) and female (n = 240) exercisers with a mean 19 age of 24.42 years (SD = 7.56). We recruited participants from university undergraduate 20 classes (n = 188) and from the general community (n = 151). 21
Measures 22
Exercise Imagery. We used the Exercise Imagery Inventory Revised (EII-R; 1 Giacobbi et al., 2010) to assess participants' use of exercise imagery. The EII-R assesses 2 five types of imagery including: technique imagery (e.g., "I imagine the perfect exercise 3 technique"), routines imagery (e.g., I imagine the order I perform my exercise 4
activities"), appearance/health imagery (e.g., "I imagine losing weight from exercise"), 5
self-efficacy imagery (e.g., " I imagine having the confidence to complete my workout"), 6
and exercise feelings imagery (e.g., "I imagine being more relaxed from exercising"). 7
Items are scored on a 7-point Likert Scale ranging from 1 (never) to 7 (often). The EII-R 8 demonstrates good reliability, as well as, content, factorial and discriminant validity 9
(Giacobbi et al., 2010). 10
Exercise Dependence. We assessed exercise dependence levels with the 21-item 11
multidimensional Exercise Dependence Scale (Hausenblas & Symons-Downs, 2002c). 12
The Exercise Dependence Scale measures exercise dependence symptoms including: 13 withdrawal (e.g., "I exercise to avoid feeling irritable"), tolerance (e.g., "I continually 14 increase my exercise duration to achieve the desired effects/benefits"), continuance (e.g., 15
"I exercise when injured"), lack of control (e.g., I am unable to reduce how often I 16 exercise"), reduction in other activities (e.g., "I would rather exercise than spend time 17 with family/friends"), time (e.g., I spend most of my free time exercising"), and intention 18 (e.g., "I exercise longer than I intend"). Each item is scored on a 6-point Likert Scale, 
Results 6
Descriptive statistics, including means, standard deviations, and scale reliabilities are 7 presented in Table 1 . Prior to evaluating the structural model, we examined a 8 measurement model using confirmatory analytic procedures to examine the fit of the 9 items (indicators) of the EII-R and the EDS to their hypothesized constructs (latent). All Analysis of the standardized parameter estimates revealed that technique imagery 20 was inversely related tp intention effects (β = -.105, p = .041) indicating that higher levels 21 of technique imagery were associated with fewer intentions to over-exercise. Routines 22 imager was positively related to intention effects (β = .259, p =.001) indicating that using 23 routines imagery is associated with more intentions to over-exercise. Feelings imagery 1 was positively related to withdrawal symptoms (β =.487, p =.001) suggesting that images 2 of the feelings experienced with exercise were associated with higher withdrawal 3 symptoms. Appearance/Health imagery significantly predicted tolerance (β =.288, p 4 =.001), lack of control (β = .148, p =.027), and reduction in other activities (β =.130, p 5 =.052). These findings indicate that images about becoming fitter, healthier, and looing 6 weight through exercise were associated with increased tolerance symptoms as well as 7 reduced sense of control of exercise and participating less in other activities, such as 8 being with family and friends. Lastly, exercise self-efficacy imagery failed to associate 9 with exercise dependence. 10
Discussion 11
The objective of the current study was to extend previous research (Hausenblas, & 12 2001) the present study found technique imagery to be negatively associated with 3 intention effects. This is interesting, as it suggests that focusing on images of the specific 4 technique may reduce the intention to over-exercise and may be a good candidate for 5 interventions aimed at reducing exercise dependence. 6
In partial support of our hypothesis, routines imagery was positively related to 7 intention effects but not time effects. It may be reasonable to expect that imagery about Lastly, self-efficacy imagery was not significantly associated with any exercise 22 dependence symptoms. This is surprising given that self-efficacy is a strong determinant 23 of exercise behavior (Bauman, Reis, Sallis, Wells, Loos, & Martin, 2012). Exercisers that 1 use self-efficacy imagery stated that the content of their images included persisting 2 through a workout and physical discomfort (Giacobbi et al., 2003) . As such we expected 3 that self-efficacy imagery would be associated with intention effects in that exercisers 4 who have intention symptoms persist in their workout and tend to exercise for longer than 5 intended. However, this was not the case. Perhaps self-efficacy imagery is less relevant to 6 exercise dependence than previously thought. The role that self-efficacy imagery plays in 7 exercise dependence requires further investigation. 8
The results of the current study highlight that the relationship between imagery 9 and exercise dependence is more complex than was thought at first. Although the 10 majority of findings indicate that different types of imagery were positively associated 11 with exercise dependence, technique imagery had a negative relationship with intention 12 effects. Additionally, exercise imagery was not associated with all of the exercise 13 to test whether certain types of imagery help to reduce exercise dependence. The current 6 findings examined which functions of imagery predicted which exercise dependence 7
symptoms. As such, it is possible that interventions can target the specific type of 8 imagery associated with the specific symptoms that an exercise dependent experiences. 9
Individuals are considered to be exercise dependent if they score a five or above on three 10 or more symptoms. As such, each exercise dependent may have different symptoms. 
